Manual elevation secures a very pleasing effect and it is proposed to do a fascia lata graft to complete the plastic repair by elevating the canthus.
1 am obliged to Dr. Alan Booth for the following report on the X-ray appearances:-" The zygomata of the patient are very poorly developed and can be seen to come to a point in the view of the base of th-e skull. The poor development is also seen in the ' nose-chin ' view." UNILATERAL INVOLVEMENT CASES of traumatic optic atrophy are to be found in every surgical ward. Those types of accident most frequently producing it are motor accidents; falls or blows on the head received in industry; and, in these-days, war injuries; for example, blunt injuries sustained in air attacks from falling timber and masonry. The lesion is uni-ocular and therefore prechiasmal. The degree of violence may be so great that the patient suffers a fractured skull and lies unconscious for some weeks, or may be so slight that the patient is only momentarily dazed, with perhaps no external signs of violence at all. A remarkably simple injury was that in Praun's case in which optic atrophy resulted from a knock on the eyebrow with a potatp! Twenty-two patients were investigated by us in the Tennent Institute, but the records of two were omitted as one was complicated by a meningitis, the other by a positive Wassermann reaction. In some of the twenty cases remaining, the records were incomplete owing to the fact that an ophthalmic surgeon had not been summoned at an early period.
The clinical picture is a simple one. Soon after the accident each patient complained of a reduction of vision in one of his eyes. Seven The other change observed ophthal-moscopically is that occurring in the vessels. This change is restricted to the arterie*, the veins being unaffected. Eleven of our twenty cases showed arterial changes, the time of their-first onset ranging from one to six months. First of all, those tiny central vessels seen tracing a course across the pink background of the disc and fundus began to disappear. It was not until some weeks later that the -larger arteries were seen to be affected. They had become narrower and--straighter than in the sound eye, having changed imperceptibly.
In a few cases only, we noticed variations in calibre.
Like' the question of the pallor of the disc, it is not known why these vessel changes occur. Two probabilities come to mind. On the one hand, it may simply be the result of a postdegenerative gliosis. This we consider the more likely. Wolff points out in his text book that the optic nerve, especially the head, is extremely rich in neuroglia. It is known too that glial; fibres fill out the meshwork of the septa of the atrophic. optic nerve in tabes dorsalis ($targardt). Abelsdorff (1928) The assumption, then, is that as the glia proliferates, the neighbouring vessels will be drawn upon and pressed upon, and their lumina slowly occluded. Such \effects on the septal .and central vessels would be extremely difficult to observe in a day to day examination, and would-account for the lack of any obvious changes.
On Table A ), the lesion, may be "said -to Xie anterior to the canal and nearer to'the disc than in the others. The expljanation of this very probably depends upon the line of the force ,applied to the head, for it is obvious that a blow whose direction corresponds with the long axis of the canal (head-on injury); would be less likely to damage it than a blow striking it at an angle. So far as we can ascertain, this would appear to account for the lack of canaliculdr damage and the early onsetNof pallor in Cases 1, 2 and 3, for as far as we can ascertain, these three, unlike the others, were of the " head-on " type.
The X-ray reports were supplied by Dr fig. 2 ): The left optic foramen appears to be within the normal, the rim being complete (Scott Park). We were not, satisfied and had a stereoscopic film taken. X-ray report (stereo, fig. 3 Examination three months after injury: R.V.=No P.L: 'L.V. =6/12 with glasses. O.E'.R. White atrophic disc. 'Some variation in calibre of the vessels, especially-the lower temporals. X-ray report: The foramen on the right side is greatly distorted, and this is presumably the result of trauma (Scott Park).
On summarising the X-ray findings of these three cases, and the others in Table A , we get the, following figures:
In 7 straight films, 6 intact canals, 1 traumatisea canal. In 13 stereo films, 4 intact canals, 9 traumatised canals. The difference, even in this, small, series, is considerable. Straight X-rays must obviously be rated as unreliable, and findings' based on them treated with reserve. It appears fairly,certain 0FREDERICK C. RODGER in fact that part at least of the cause of the atrophy lies in injury to the optic nerve by displacement of the bony wall of the optic canal. This of course is not a new idea, but modern radiographic technique makes it more possible for the radiologist to provide evidence of the traumatism.
Callan (1891) and Rawling-(1904) were amongst the first to voice the opinion that the optic canal acts as a locus minoris resistentiae-so that a blow on any part of the head will expend its major force there. Rollet and Lev7y (1930) , by radiographic investigation-jumping forward almost a half century-came to their conclusion that total loss of vision was always caused by a fracture of the canal, although as our own investigations differ (e.g., see Case 2, Table A T'raumatism of the bony canal, however, is not necessarily the whole storv in injury of the nerve, altlhough it appears to be a large part of it. Few fractures, if any, ever occur without some associated lhaemorrlhage. Wk7e must therefore consider tle-part played by the latter.
The optic nerve is similar in structure to the wlhite matter of the brain. The axis cylinders have no sheaths and there are no cells of Schwann, so that there can be no regeneration. And yet the trutlh is that many of these cases show improved vision and fields. This can only mean one thing-the nerve fibres have not been destroved after all, but their conductiv'ity in some degree only temporarily suspended. Suclh a state of affairs could be due to an outflow of blood, the improvement whichi follows resulting from its absorption.
LJike the rest of the brain the optic nerve is surrounded by the three meningeal sheaths, which form a citl de sac just short of the bulb. By reason of their extreme vascularity they are of much surgical importance. Of the three, the pia is the most vascular, and when one realises that from it countless septa pass into the nerve substance, partitioning it off into bundles, each system witlh its blood supply, and that haemorrhage is the most common sequel to any head injury, bleeding into the sheath spaces or into thie nerve substance itself would seem certain to occur.
Kuhnt believes that in head injuries there is frequently a rupture of the small veins crossing the intervaginal space to communicate with the central ophthalmic vein. Ballantyne (1939) , too, is of the opinion that in most cases there is a rupture or occlusion of the nutrient vessels of the nerve as they cross tile sheath spaces. This might be caused, he says, by changes of tension in the parts at the moment of injury, or by subsequent haemorrhage into the space. In support of this, Palliil (19-34) described the presence of blood in the sheaths, tracking forwards from a sub-dural haemorrhage. But whetlher or not such a thing actually occurs in non-fatal cases no one is in a position to say.
One of the earliest supporters of the view that bleeding into the sheathi-dissociated from any bony lesion-causes the defect was Pringle (1917) . Operating UpoIn two cases lhe evacuated blood from the sheatlh, unfortunately without benefit to thie patient. Kr6nlein and D)avies had a similar experienlce. Garrow, however, recalls two unpublislhed cases of hlis own. " In neither " (lie writes in a personal letter) " was blood found in the orbit; the optic ner\re sheatlh was normal in colour and in size; thlat is, there was no distension in eitlher case. An incision was made tlhrouglh the sheatlh with quite negative results-no blood or otler effusion. In botlh cases optic atrophy and blindness folloved."
Pringle's work we find higlylv interesting, if nlot completely convincing. Of his series of one lhundr-ed and thiirty-six cases examined post-milortemii, hie found ten \itlh intravaginal bleeding on lwhich to-base his tleorv (not a very hiigh figure) . None of these fatal cases regained conscionsness before death, and so the visual acuity tnd the extent of the field of -vision could only be surmised. Thle v-alue of Pringle's work, however, lies in the fact that in two cases whichi survived injury, and miianifested a unilateral loss of vision, it was possible to demonstrate the presence of blood within the sleatlhs of the optic nerve. Pringle's view was that pressure of the effused blood was the cause of injury to. the optic nerve. Unfortu-nately there was no possibility of obtaining any hiistological evidence in the operated subjects. T he primary catise in thlat event mighlt have been found to lie within and not without the nerve. To illustrate this, Belloni (1937) has described a c,ase in wlhiclh the patient was taken suddenly ill and died of a ptirulent meningitis seven days -after he received his injury. T'he post-mortem examination revealed a fracture of the right parietal bone (tlhe patient had complained of diminished visual acuity of the right eye) whiclh extended into the middle fossa. But there was no fracture of the canal, and although there was blood in the vaginal spaces there Was also a triangular area 31 4. Stereoscopic photographs in nine out of thirteen cases revealed a distorted foramen on the-side of the defective eye. This distortion was reported at its'least definite to be " almost certainly traumatic."
5. There is -a school of thought which considers that this frequent occurrence of traumatism of the canal has a mechanical basis, that the canal, is, in fact, " locus minoris resistentiae.'' It is thought, however, that there will be no traumatism of the canal where the blow is delivered in the same 'direction as its long axis. 
